Translational Psychiatry

ARTICLE

www.nature.com/tp

W) Check for updates

Understanding depression through an intersectional
framework: the joint impact of childhood adversities and social
determinants using Canadian longitudinal study on aging

(CLSA) data

Yingying Su

© The Author(s) 2026

123 Muzi Li'**°, Marie-Josée Fleury'?, G. Camelia Adams® and Xiangfei Meng

1,2,7X

While previous research has focused on individual risk factors, few studies have utilized an intersectionality-informed framework to
examine how multiple social factors collectively impact depression risk, particularly in the context of childhood adversities. This
study investigates the association between adverse childhood experiences (ACEs) and depression while considering the
intersecting roles of sex, socioeconomic status (SES), and ethnicity in identifying high-risk population subgroups. Data were drawn
from the Canadian Longitudinal Study on Aging (CLSA), a nationally representative prospective cohort comprising over 50,000
adults aged 45 and older. We included 20,559 participants from the Comprehensive cohort who completed both baseline and first
follow-up assessments. Depression was measured using a validated scale (CES-D-10). Key variables included ACE exposure, sex, SES,
ethnicity, and other sociodemographic covariates. Latent class analysis was conducted to explore latent ACEs groups. Multilevel
analysis of individual heterogeneity and discriminatory accuracy (MAIHDA) was employed to investigate whether ACE patterns and
intersectional social groups predicted differential risks of depression. Three distinct patterns of ACEs were identified. The high ACE
group was associated with an elevated risk of depression, especially among females, individuals with low SES, and non-White
groups. This risk was compounded among those with multiple marginalized identities, such as females with low SES and exposure
to high ACE, highlighting the cumulative nature of depression vulnerability. In contrast, male sex and high SES were protective,
particularly in the absence of ACE exposure. Integrating ACEs with an intersectional framework reveals the complex etiology of
depression and underscores the need for targeted, equity-oriented prevention strategies considering cumulative disadvantage.
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INTRODUCTION
Depression represents a significant public health concern,
affecting around 322 million people and being responsible for
7.5% of all years lived with disability globally [1]. As the global
older population continues to rise, late-life depression poses an
escalating challenge [2]. The global senior population is projected
to more than double over the next 30 years, reaching
approximately 1.5 billion people worldwide by 2050 [3]. Among
those older than 55, nearly 14% struggle with depression, with 2%
grappling with its severe form (i.e., major depression) [4]. In older
adults, depression manifests with typical core symptoms, yet it
often leads to a more burdensome disease course [5, 6],
diminished life satisfaction [7], heightened healthcare utilization,
and compromised functional abilities [8, 9].

Adverse childhood experiences (ACEs) are well-established risk
factors for depression [10-14]. Existing literature underscores the
multifaceted nature of ACEs, with distinct impacts stemming from

various forms of childhood adversity [15, 16]. Emotional abuse, for
instance, is link to both internalizing and externalizing behavioral
problems, while physical abuse specifically correlates with
externalizing problems [16]. Furthermore, ACEs frequently co-
occur across different contexts and developmental stages,
creating a phenomenon known as polyvictimization [17]. Poly-
victimization studies have revealed the intricate interrelationships
among diverse types of victimization, uncovering shared risks and
synergistic effects on health outcomes [18]. To date, studies
indicate several crucial trends: 1) distinct patterns of ACEs exhibit
varying relationships with mental disorders [19, 20]; 2) poly-
victimized individuals face a higher risk of severe victimizations
and show disproportionate signs of psychological distress [21]; 3)
the consequences of polyvictimization tend to be enduring; and 4)
while systematic assessment of ACEs is recommended in
psychiatric specialties and considered good clinical practice, with
several validated tools available to capture multiple exposure
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types [22], translating this into routine care remains challenging.
Barriers such as time constraints, variations in clinician training,
and the complexity of integrating multifactorial adversity histories
into treatment planning may limit consistent implementation,
particularly in non-specialist settings where many older adults
seek help [23]. Moreover, evidence on the most effective ways to
assess and address specific patterns of ACEs, such as polyvictimi-
zation, in late-life populations, and how they interact with other
social determinants, is lacking [24]. Studies have suggested that
the combined impact of ACEs and other psychosocial stressors
reinforces the negative sequelae of ACEs in the general population
[25]. Likewise, in research contexts, ACEs are frequently treated as
a cumulative score, which may obscure the unique or interactive
effects of specific adversity patterns [26]. Prior research has shown
that the psychological and biological effects of ACEs can persist
for decades, influencing stress response systems, emotional
regulation, and vulnerability to psychiatric disorders well into
older adulthood. Despite consistent evidence showing the
associations between various ACEs and depression as well as
the established dose-response relationships linking cumulative
ACEs to depression risk [27], research specifically examining how
different ACE patterns, including polyvictimization, relate to late-
life depression, and how these relationships are shaped by
intersecting social positions, remains limited.

Several studies have shown that key social determinants, such
as ethnicity, sex, and socioeconomic status (SES), are associated
with both depression as well as ACEs [28-31]. Importantly,
interactions of these characteristics increase the likelihood of
depression (e.g., females with low SES) [32, 33]. Sex differences in
depression rates, symptomes, risk factors, and progression are well-
documented [34, 35]. Females report higher rates of depression
than males [36, 37]. Furthermore, sex differences also contribute
to varying depression rates via SES [38]. To enhance mental health
care and achieve sex equity, it is crucial to integrate sex-based
analyses into depression exploration [39]. The World Health
Organization (WHO) defines social determinants of health as the
conditions in which people are born, grow, live, work, and age, as
well as the systems in place to address illnesses [40]. The WHO's
definition emphasizes the cumulative impact of social, economic,
environmental, and interpersonal factors on health. However,
research exploring the relationships between health inequality
and depression often focuses on a single factor, e.g., comparing
low vs. high socioeconomic status. This is unfortunate since health
inequality often stems from complex interactions among social
inequality, power dynamics, and contextual factors within social
hierarchies. These complex intersections naturally characterize
one’s experiences in the real world [41]. To understand how these
social factors influence the risk of depression, it is vital to assess
various forms of inequality simultaneously.

To gain a deeper understanding of depression within diverse
social contexts, adopting an intersectionality framework is highly
recommended [42]. It was created to capture how multiple and
overlapping forms of social stratification collectively shape
individuals’ lived experiences. What sets this framework apart is
its ability to transcend the simplistic analysis of socioeconomic
and demographic factors. Instead, it delves into the intricate
interplay of multiple social, economic, and demographic dimen-
sions that define specific social strata. This approach offers
transformative potential for advancing the prevention and
treatment of late-life depression, which remains an understudied
issue in Canada [43]. In clinical practice, however, many clinicians
may struggle to effectively integrate multiple risk factors, such as
childhood adversity, sex, and socioeconomic status, into their
decision-making processes. By adopting an intersectional lens, this
study expands conventional sociodemographic classifications to
comprehensively examine how combinations of childhood
adversity, sex, socioeconomic status, and ethnicity interact to
shape the risk of late-life depression. Unlike traditional cumulative
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scoring methods, multilevel analysis of individual heterogeneity
and discriminatory accuracy (MAIHDA) captures multidimensional
vulnerability patterns by considering both individual heterogene-
ity and the discriminatory accuracy of intersecting social positions,
aiming to identify the most vulnerable subgroups and the distinct
pathways through which cumulative disadvantage influences
mental health outcomes.

Overall, the current study aims to examine the interactions
between distinct profiles of ACEs and the intersection of various
social, economic, and demographic factors in relation to depres-
sion. This study was primarily exploratory in nature, as no
preregistration or predefined hypotheses were established prior
to the analysis of the data. Nevertheless, based on prior literature
and theoretical frameworks of cumulative disadvantage, it is
reasonable to postulate that individuals from certain disadvan-
taged social strata are more likely to report experiencing
depression, particularly if they have been exposed to ACEs
[44, 45]. To empirically test this hypothesis, we operationalized
social disadvantage using multidimensional indicators (sex,
ethnicity, and socioeconomic status) and examined their interac-
tions with ACE profiles in the current study.

METHODS

Data resources and study cohort

The data used were from the Canadian Longitudinal Study on Aging
(CLSA), a large, national, longitudinal study of more than 50,000 Canadians
who are being followed for at least 20 years [46]. Recruitment involved
random selection from within 25-50 km of the 11 data collection sites in 7
Canadian provinces. The CLSA consists of a comprehensive cohort and a
tracking cohort. The CLSA includes 30,097 participants who completed
standardized in-home interviews and underwent comprehensive physical
and clinical assessments at designated data collection sites. Participants
were randomly selected from seven Canadian provinces, with baseline
data collected between 2011 and 2015. Follow-up assessments were
conducted every three years. The present study cohort includes 1) adults
aged 45 years or older, 2) those who completed two data collections at
baseline (2015) and the 3-year follow-up (Follow-up 1, 2018), and 3) those
who had complete data on ACEs, depressive symptoms, and core
sociodemographic covariates (sex, ethnicity, and SES indicators). Finally,
20,559 eligible participants were included in the current study.

Ethical review of the CLSA protocol was conducted by the research
ethics board at each research site, with coordination from the McMaster
Research Ethics Board. This study received Ethics Approval from the
Institutional Research Ethics Board at the Douglas Research Centre and
conforms to the provisions of the Declaration of Helsinki. All CLSA
participants provided written consent before participating in the study.

Measures

Depression. Depressive symptoms were measured using the Center for
Epidemiologic Studies Short Depression Scale (CES-D10) [47]. It includes
three items on depressed affect, five items on somatic symptoms, and two
items on positive affect. Depression was defined using two complementary
approaches: a) clinical depression was identified based on self-reported
physician diagnosis and receipt of depression treatment [47]; or b) the
Depression Scale (CES-D-10), with a cut-off score of 10 used to distinguish
individuals with elevated symptom levels. While the clinical diagnosis
captures formal recognition and treatment of depression, the CES-D-10
offers a standardized measure of current symptom severity, allowing the
detection of subclinical or undiagnosed cases [48]. Physician-diagnosed
clinical depression was based on the response to the questions “Has a
doctor ever told you that you suffer from clinical depression?” and “At what
age, or in what year, were you first told you were clinically depressed?”.

Adverse childhood experiences (ACEs). ACEs covered a wide range of
adverse events that occurred prior to age 18, such as childhood
maltreatment, including physical, sexual, and emotional abuse, neglect,
and witnessing intimate partner violence in the household, and other
adverse events, including parental death or serious illness, parental divorce
or separation, and mental or psychiatric illness of a family member. ACEs
were measured using items derived from the Childhood Experiences of
Violence Questionnaire [49, 50], and the National Longitudinal Study of
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Adolescent to Adult Health Wave Il questionnaire [51]. These 14 items
were used as indicators to identify latent clusters of polyvictimization. The
CLSA participants were asked whether they had experienced 1) the death
or serious illness of a parent or primary caretaker; 2) the divorce or
separation of parents; or 3) lived with a family member with mental or
psychiatric illness, prior to the age of 18 years. Frequency and severity of
events related to physical abuse, emotional abuse, sexual abuse, neglect,
and exposure to intimate partner violence, prior to the age of 16 years,
were assessed on an ordinal scale with five response options (“never”, “1-2
times”, “3-5 times”, “6-10 times”, “more than 10 times”). The internal
consistency of the adapted ACE measure was acceptable (Cronbach’s
a=0.710). A confirmatory factor analysis further supported its construct
validity, showing acceptable model fit (CFI=0.951, RMSEA = 0.063).

Intersectionality of social groups. Self-reported measures included sex
assigned at birth, educational level (less than secondary, secondary school,
some post-secondary graduation, post-secondary graduation), household
income (less than $40,000, $40,000-$79,999, $80,000-599,999,
$100,000-5149,999, $150,000 and more), current employment status
(yes, no), and race/ethnicity (White, non-White). These variables were
used to construct intersectional groups defined by every possible
combination. SES was conceptualized as a multidimensional construct
encompassing education, income, and employment status, consistent with
established frameworks in social epidemiology [52]. Specifically, a
composite SES index was first derived using standardized indicators to
capture cumulative socioeconomic advantage. To enhance interpretability
and enable stratified analyses of gradient effects, the continuous SES
distribution was partitioned into three levels (low, middle, and high) using
sample-based quantile thresholds.

Statistical analysis

To unfold the relationship between ACE patterns and depression, latent
class analysis (LCA) was first used to uncover latent patterns of ACEs. LCA
has been commonly used to identify distinct classes that have
homogeneity within each class but clear differences between classes
[53]. The number of classes in the LCA model was incrementally increased
until the model was no longer well identified. Model fit was evaluated
using multiple criteria, including the Akaike Information Criterion (AIC),
Bayesian Information Criterion (BIC), adjusted BIC, Lo-Mendell-Rubin
likelihood ratio test, absence of boundary parameter estimates, local
independence, parsimony, and interpretability [53]. Missing data were
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handled in the LCA models using a Full Information Maximum Likelihood
(FIML) function, under the missing at random (MAR) assumption [54], using
Mplus version 8.1 [55]. To examine potential interactions between latent
ACE patterns and intersectionality in relation to depression, MAIHDA was
conducted using the R package ‘ggeffects’. MAIHDA was chosen to detect
both within- and between-group variations in the associations between
ACEs and depression across various intersectional strata. It provides
distinct methodological and theoretical advantages over traditional
intersectionality approaches and has increasingly been regarded as the
emerging gold standard for the investigation of health disparities [56]. A
two-level random-intercept regression model was employed to examine
depression outcomes, with individuals (Level 1) nested within intersec-
tional strata (Level 2) defined by selected social determinants. Consistent
with previous MAIHDA analyses, Bayesian Markov Chain Monte Carlo
(MCMCQ) estimation with diffuse (non-informative) priors was used,
facilitated by the ‘MCMCglmm’ packagein R (version 4.2.2). A comprehen-
sive assessment of missing data patterns was conducted. For variables
identified as missing at random, multiple imputation using chained
equations was performed to address missingness. All statistical analyses
incorporated sampling weights provided by the CLSA to account for the
complex survey design and to improve the generalizability of findings to
the national population.

RESULTS

The study included a total of 20,559 participants in the analysis
(10,721 males and 9838 females). Of them, 15,662 were classified
into the ‘low-adversity’ class, 3807 into the ‘moderate-adversity’
class, and 1090 into the ‘high-adversity’ class. Most participants
were aged between 55 and 74 years (65.1%), White (94.8%), and
were currently employed (70.0%). The majority were married or in
a common-law relationship (70.2%) and had less than a secondary
school education (45.0%). In the present study, 1801 participants
(8.8%) were classified into the low SES group, 14,645 (71.2%) into
the middle SES group, and 4113 (20.0%) into the high SES group.
Overall, participants in the ‘high-adversity’ class were generally
younger, less educated, and more likely to belong to the low-SES
group, compared with those in the low- and moderate-adversity
classes (see Table S1).

====Class 1, 75.5% —e—C(Class 2, 18.9% =& -Class 3, 5.6%

Fig. 1 Latent classes of adverse childhood experiences among the study cohort. This figure displays the item-response probability profiles
for three distinct latent classes of adverse childhood experiences identified within the study cohort.
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Table 1. Latent classes of adverse childhood experiences among mid- and old-aged Canadian populations (N = 12,957).

Model N LL AIC BIC aBIC Smallest Class Entropy VLMR-LRT(p- LMR(p-
% value) value)

2 class 32 —109920.75 219905.51 220159.30 220057.61 19.9% 0.84 0.000 0.000

3 class 48 —107607.29 215310.59 215691.28 215538.74 5.6% 0.88 0.000 0.000

4 class 64 —106265.90 212659.80 213167.39 212964.00 5.4% 0.80 0.000 0.000

5 class 80 —104991.68 210143.37 210777.86 210523.62 1.2% 0.83 0.000 0.000

N number of free parameters, LL log likelihood, AIC akaike information criterion, BIC bayesian information criterion, aBIC sample-size adjusted BIC, LMR-LRT Lo-

Mendell-Rubin Likelihood Ratio Test, BLRT bootstrap likelihood ratio test.

The bold values indicate the optimal solution for the analysis. In this particular context, the three-class solution was chosen based on a comprehensive

evaluation of statistical fit indices and its superior interpretability.

Table 2.
and SES.

Null model

OR 95% LLCI

ACE

Low

Medium

High
Sex

Male

Female
Ethnicity

White

Non-white
SES

High score

Moderate score

Low score
Between-strata variance

VPC (%)

PCV (%)

PCV - Sex 12.93

PCV - SES 64.82

PCV - Ethnicity 0.07
Model fit

AIC 12998.75

BIC 13014.61

14.24

Multilevel analysis of individual heterogeneity and discriminatory accuracy (MAIHDA) estimates of depression risk by ACE, sex, ethnicity,

Final model

95% ULCI OR 95% LLCI 95% ULCI
1
1.20 0.98 1.46
1.98%** 1.79 2.20
1
1.45%%% 1.32 1.59
1
1.19 0.98 1.45
1
2,08%** 1.79 243
4.74%%* 3.95 5.69
10.32
17.52
87.30
0.45
12992.80
13004.68

OR odds ratio, CI confidence interval, ACE adverse childhood experiences, SES socioeconomic status, VPC variance partition coefficient, PCV proportional
change in variance, AIC akaike information criterion, BIC bayesian information criterion, LLC/ lower limit confidence interval, ULC/ upper limit confidence

interval.
*% p < 0.001.
Bold values indicate statistically significant findings.

Three distinct subgroups of ACE were identified, as shown in Fig. 1.
The three-class solution was chosen based on statistical fit indices and
interpretability, with the highest entropy value (0.88) and adequate
subgroup size,; The smallest class comprised 5.6% (N =1151) of the
study sample. The optimal model also displayed favorable fit indices.
Details can be found in Table 1. The largest group, labeled the “Low-
Adversity” class (75.5%, N = 15,522), was characterized by uniformly
low probabilities across nearly all ACE indicators (except exposures to
getting spanked), with slightly elevated experience of having parental
mental illness and parental separation/divorce. The “Moderate-
Adversity” class (5.6%) was characterized by moderate probabilities
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of exposure to family-related stressors, including parental mental
iliness and verbal abuse, particularly experiences of being yelled at or
witnessing verbal conflict, while the likelihood of physical and sexual
abuse remained low. The “High-adversity” class (18.9%, N = 3886)
demonstrated consistently high probabilities across nearly all ACE
items, reflecting a highly vulnerable subgroup with extensive,
multidimensional traumatic exposures.

The identified ACEs groups were then integrated with the
MAIHDA model to explore how these distinct profiles were
associated with depression outcomes. Table 2 presents the
MAIHDA models of the relationships among ACEs,

Translational Psychiatry (2026)16:227
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Note: ACE —adverse childhood experience; SES, Socioeconomic status; ACE: L — low, M — medium, H — high; Sex: M — male, F — female, Ethnicity: W —

White, NW — Non-White; SES: L —low, M — medium, H — high; N, sample size.

Fig.2 Predicted incidence of developing depression by distinct social strata. It illustrates the predicted incidence of developing depression
across 36 intersectional social strata, derived from combinations of ACE, sex, ethnicity, and SES.

sociodemographic factors, and the risk of depression. The final
model demonstrated an improved fit compared to the null model,
as evidenced by lower AIC and BIC values. The decrease in the
Variance Partition Coefficient (VPC) from 14.2% in the null model
to 10.3% in the final model suggests that the included covariates
accounted for approximately 27% of the initial between-strata
variance. In the final MAIHDA model, the high ACE group was
more likely to have depression (OR=1.98, 95%Cl:1.79-2.20)
compared to the low ACE group. Similarly, females had 45%
greater odds of having depression than males (OR=1.45, 95%
Cl:1.32-1.59). SES demonstrated the most pronounced gradient,
with low-SES individuals exhibiting 4.74-fold higher odds (95%
Cl:3.95- 5.69) compared to high-SES counterparts. No statistical
significance was found between non-White and White individuals
(OR=1.19, 95%Cl:0.98-1.45). Variance partitioning revealed that
SES accounted for the largest proportion of explainable between-
strata variance, as indicated by the proportional change in
variance (PCV = 87.3%), which reflects the reduction in variance
attributable to the inclusion of covariates. It was substantially
greater than the contributions of sex (17.5%) and ethnicity (0.5%).

Figure 2 illustrates the predicted incidence of developing
depression across 36 intersectional social strata, derived from

Translational Psychiatry (2026)16:227

combinations of ACE, sex, ethnicity, and SES. Overall, a general
trend was observed in which greater accumulation of social
disadvantage was associated with a higher likelihood of depression,
although this pattern was not strictly monotonic across all
combinations. Individuals with the lower predicted incidence of
depression were characterized by low levels of ACE exposure, being
male, and having high SES. In particular, the group at the lowest
predicted risk for depression consisted of White males with high SES
and low exposure to ACEs, who had a predicted probability of 3.1%
(95%Cl: 2.4-3.9%), while non-White males with similar profiles
showed a probability of 3.9% (95%Cl: 1.8-8.4%). In contrast, the
highest predicted probabilities of depression were observed in
distinct groups. These high-risk groups, most of whom were females,
consistently exhibit risk-enhancing profiles marked by high ACE
exposure and low SES. Specifically, these high-risk populations
included White females with high ACE exposure and low SES (32.6%;
95 Cl: 26.9-38.9%), non-White females with high ACE exposure and
low SES (31.8%; 95 Cl: 16.1-53.1%), and White males with similarly
high ACE exposure and low SES (32.8%; 95 Cl: 26.5-39.7%). Details
can be found in Table S2. These groups represent individuals with
multiple intersecting vulnerabilities, including early life adversity,
economic disadvantage, and female sex. As such, they were

SPRINGER NATURE
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Male, low ACE

Social strata Predicted probability (95%CI)

Female, low ACE

Social strata Predicted probability (95%CI)

White, high SES 0.03 (0.02 - 0.04) Ll Non-white, high SES 0.05 (0.02-0.11) i

Non-white, high SES 0.04 (0.02 - 0.08) =—i White, high SES 0.06 (0.05 - 0.07) I

Non-white, low SES 0.08 (0.03 - 0.17) | E— White, medium SES 0.10 (0.09-0.11) s

Non-white, medium SES 0.08 (0.06 - 0.12) [ Non-white, medium SES 0.13(0.09-0.17) f—a—r

White, medium SES 0.08 (0.07 - 0.08) L] Non-white, low SES 0.15 (0.08 - 0.28) f——q

White, low SES 0.15(0.12- 0.18) =i White, low SES 0.19(0.17-0.22) =
T T T 1 T T T 1
0 0.1 0.2 0.5 0 0.1 0.2 0.5

Predicted probability Predicted probability

Male, medium ACE El Female, medium ACE

Social strata Predicted probability (95%CI) Social strata Predicted probability (95%CI)

White, high SES 0.08 (0.04 - 0.18) ——vq White, high SES 0.09 (0.04 - 0.19) f——vq

White, medium SES 0.08 (0.06 - 0.11) i Non-white, low SES 0.10 (0.03 - 0.26) ——

Non-white, low SES 0.10 (0.03 - 0.27) —— Non-white, high SES 0.10 (0.03 - 0.29) p——

Non-white, high SES 0.10 (0.03 - 0.29) ] White, medium SES 0.13(0.10-0.16) o

Non-white, medium SES 0.12 (0.06 - 0.23) — White, low SES 0.16 (0.10- 0.26) | E—

White, low SES 0.15 (0.09 - 0.25) f———r] Non-white, medium SES 0.20(0.10- 0.35) P
T T T 1 I T T 1
0 0.1 0.2 0.5 0 0.1 0.2 0.5

Predicted probability Predicted probability

IE‘ Male, high ACE Female, high ACE

Social strata Predicted probability (95%CI) Social strata Predicted probability (95%CI)

White, high SES 0.08 (0.06 - 0.11) = White, high SES 0.14 (0.11-0.19) =

Non-white, high SES 0.11 (0.05 - 0.22) — Non-white, high SES 0.16 (0.07 - 0.33) [ —

White, medium SES 0.13(0.11 - 0.15) fo White, medium SES 0.17(0.15-0.19) =

Non-white, medium SES 0.15 (0.09 - 0.25) —a Non-white, medium SES 0.24 (0.16- 0.33) ————

Non-white, low SES 0.30 (013 - 0.54) } Non-white, low SES 0.32(0.16-0.53) e

White, low SES 0.33 (0.27 - 0.39) ——— White, low SES 0.33(0.27 - 0.40) "
T T T 1 I T T 1
0 0.1 0.2 0.5 0 0.1 0.2 0.5

Predicted probability

Predicted probability

Fig. 3 Predicted depression probability across intersectional strata by adverse childhood experiences level and sex. A presents predicted
depression probabilities for males with low levels of ACE across various social strata defined by ethnicity and SES; B presents predicted
depression probabilities for females with low levels of ACE across various social strata defined by ethnicity and SES; C presents predicted
depression probabilities formales with medium levels of ACE across various social strata defi ned by ethnicity and SES; D presents predicted
depression probabilities for females with medium levels of ACE across various social strata defined by ethnicity and SES; E presents predicted
depression probabilities for males with high levels of ACE across various social strata defined by ethnicity and SES; F presents predicted
depression probabilities for females with high levels of ACE across various social strata defined by ethnicity and SES.

identified as the most susceptible populations in terms of predicted
depression risk, and the intersection of these factors significantly
elevated their vulnerability to depression. Importantly, the elevated
depression risk observed across these groups also indicates that
ACEs and SES may play a more substantial role in shaping
depression outcomes than sex or ethnicity alone. Additionally, the
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analyses of sex-stratified ACE patterns revealed distinct disparities
across socioeconomic and ethnic groups (Fig. 3). Females exhibited
higher predicted probabilities of depression compared to males
within equivalent social strata. For instance, the predicted probability
of depression for White females with low SES and low ACE exposure
was 0.19 (95% Cl: 0.17-0.22), compared to 0.15 (95% Cl: 0.12-0.18)
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for males in the same group. Similarly, non-White females with
medium SES and medium ACE exposure had a predicted probability
of 0.20 (95% Cl: 0.10-0.35), compared to 0.12 (95% Cl: 0.06-0.23) for
males in the same category.

DISCUSSIONS
This is the first study to adopt an intersectionality framework in
exploring the complex interactions between ACEs and multiple
socioeconomic and demographic factors in predicting depression
risk among middle- and old-aged Canadian populations. The
findings highlight the heterogeneity of ACE profiles in the national
cohort of individuals aged 45 and older, emphasizing the
importance of person-centered approaches to identify distinct
risk constellations. Such differentiation is clinically relevant, as it
supports tailored screening and intervention strategies based on
individuals’ combined exposure to early adversity and current
social positioning. By leveraging the intersectional framework, this
study extends beyond conventional analyses that typically
examine single dimensions, such as socioeconomic or demo-
graphic factors, in isolation. Instead, it thoroughly examines
multiple forms of disparities based on various social determinants
and exposures to ACEs. This approach has both theoretical and
practical value for understanding depression, as it allows for a
more comprehensive understanding of how ACE exposure, sex,
ethnicity, and SES interact to shape the risk of depression. Our
findings indicate that the lowest predicted risk for depression was
associated with low ACE exposure, male sex, and high SES,
regardless of ethnicity. In contrast, individuals with high ACE
exposure, low SES, and female sex had the highest predicted
depression incidence, suggesting the cumulative effect of early
adversity, sex-based risk, and social disadvantage. This pattern
highlights that females with both high ACE exposure and
socioeconomic disadvantage represent a subgroup for whom
standard risk screening may underestimate vulnerability. For
clinicians, these findings suggest the need for stratified assess-
ment protocols that integrate life-course adversity with present-
day social stressors, as well as trauma-informed and socially
responsive care approaches. The convergence of these intersect-
ing vulnerabilities also highlights the need for targeted and
dedicated intervention programs. Moreover, the modest but
consistent effect sizes observed across strata indicate that even
small additive risks may translate into substantial population-level
burden, given the high prevalence of ACEs. Hence, identifying and
prioritizing such high-risk intersections could improve early
detection, inform referral pathways, and guide targeted preven-
tive interventions in primary and community care settings.
Consistent with previous research, the current study highlights
SES as the predominant structural determinant of depression risk,
with ACEs and female sex acting as significant, yet independent, risk
factors [57-59]. Notably, the observed 45% higher odds of
depression among females were lower than commonly reported
estimates. This attenuation may reflect the characteristics of the
sample, comprising community-dwelling mid- to older-aged adults,
where the sex gap in depression typically narrows [60]. Moreover,
the use of a symptom-based measure (CES-D) and adjustment for
socioeconomic covariates may have further reduced the apparent
sex difference [61]. Individuals from lower SES backgrounds often
face chronic stressors such as financial instability, limited access to
education and healthcare, and exposure to unsafe living conditions,
all of which can contribute to the elevated risk of depression [62]. In
addition to SES, adverse experiences during childhood, such as
neglect, abuse, and household dysfunction, have emerged as robust
independent predictors of depression with far-reaching and
enduring consequences across the lifespan [63]. These early-life
stressors disrupt both emotional regulation and neurobiological
development, impairing cognitive and social functioning [64]. These
disruptions could then increase the likelihood of depression in
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adulthood via maladaptive coping, insecure attachment, and poor
stress-response systems, all of which contribute to emotional
vulnerability in later years [65]. Conversely, high SES often provides
individuals with better coping resources, such as access to health
services and care, opportunities for healthy lifestyle choices, and
supportive social networks [66]. High SES and the absence of early
childhood adversity could also reduce the depression risk by
buffering the negative effects of other risk factors [67, 68].

In line with the literature, we found that females are
disproportionately affected by depression in disadvantaged
populations. Studies have suggested that males may experience
fewer societal expectations around emotional labor, reduced
exposure to interpersonal trauma, and greater social autonomy
during childhood and adolescence, all of which interact with
biological factors to reduce depression vulnerability [69]. Con-
versely, the elevated risk of depression among females exemplifies
how structural disadvantages compound individual vulnerabilities.
These findings underscore the importance of considering both sex
and developmental stage when designing mental health policies
in countries like Canada [70]. Sexed norms may limit access to
coping resources. Females may be more likely to be exposed to
greater psychosocial stress, and this increases their susceptibility
to early-life adversities such as emotional neglect or abuse [71].
Therefore, while male sex may buffer against depression through
both biological and psychosocial pathways, the depression risk
associated with female sex cannot be simply determined by sex
alone. Instead, it reflects an intersection of individual-level
vulnerability and societal/structural disadvantage.

Although the current study did not find a distinct difference
between White and other ethnic groups in terms of depression risk,
race and ethnicity still play important roles in shaping one’s risk of
depression, as they could influence other factors, such as
experience of childhood adversity, opportunities and barriers to
SES, cultural norms, access to care, historical discrimination, and
others, provide considerable influence on depression indirectly [72].

Methodologically, the current study represents a novel con-
tribution by integrating the intersectional framework into ACE
research. Unlike traditional latent class or cumulative ACE
approaches, MAIHDA simultaneously estimates multiple effects
across several social identities (e.g., sex, SES, ethnicity), allowing
for a rigorous quantification of between-stratum variation in
depression risk. This analytic strategy captures both the unique
and combined effects of psychosocial disadvantages, offering
deeper insights into how various inequalities shape mental health
outcomes in later life. By integrating intersectionality theory with
advanced multilevel modeling, this study advances the metho-
dological toolkit available for population mental health research.

Taken together, our study offers a comprehensive examination
of the cumulative role of various social determinants and
childhood adversity by identifying depression risk across social
strata among older populations. These social strata reflect the
existence of population groups in real-world settings. The
deleterious effects of ACEs on depressive symptomatology may
be exacerbated in the disadvantaged socioeconomic context,
whereas the interplay between low ACE and male sex may be
attenuated under conditions of structural adversity. Recognizing
and addressing these interlocking axes of inequality is essential for
designing interventions that meaningfully address the structural
roots of mental health disparities.

STRENGTHS AND LIMITATIONS

This study utilized data from a large, nationally representative
Canadian cohort of older adults, which included extensive
demographic, psychosocial, and clinical data, providing valuable
insights at the population level. Additionally, by employing an
intersectionality framework, it resonated with real-world situations
that multiple social determinants, as well as ACEs, collectively
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shaped the depression risk. Finally, the study’s longitudinal design
enables the examination of temporal associations and strengthens
the capacity to infer potential causal relationships. However, some
limitations should be acknowledged. First, the use of retrospective
self-reported ACEs and depressive symptoms may be subject to
recall and/or reporting biases. Given the long interval between
childhood adversity and adult assessment, participants’ recollec-
tions of early-life experiences may be influenced by memory
decay, their current mood state, or exposure to treatment. For
instance, individuals with a history of depression or psychotherapy
may have greater awareness and insight into past adversities,
potentially leading to differential recall and inflation of observed
associations. Second, it should be noted that certain forms of
maltreatment were assessed only up to age 16, rather than 18.
This discrepancy stems from the original design of the CEVQ.
Consequently, some late-adolescent adversities may not have
been captured, potentially leading to a modest underestimation
of ACE exposure. Nonetheless, as most severe adversities typically
occur earlier in childhood, this limitation is unlikely to substantially
alter the observed associations [73, 74]. Additionally, information
on adult trauma or revictimization was unavailable, which may
lead to unmeasured/residual confounding and potential over-
estimation of the effects attributed solely to childhood adversity.
Third, the generalizability of this study is limited by volunteer bias,
socioeconomic skew, and the exclusion of institutionalized
individuals and Indigenous communities living on reserves.
Additionally, the ethnic and immigration composition of the
sample may not accurately reflect the diversity of the Canadian
population. While the findings offer valuable insights, they may
not be applicable to other countries with distinct population
compositions, cultural, and socioeconomic contexts. Differences in
socioeconomic status and ethnic composition across regions may
shape how these factors intersect and influence depression risk in
ways that differ from those observed in the study population.
Fourth, certain intersectional strata had relatively small sample
sizes, which reduced statistical power to detect specific interac-
tions. Finally, the CLSA did not collect information on the age of
depression onset or diagnosis, preventing the establishment of
precise temporal sequencing between ACE exposure and the
development of depression.

CONCLUSIONS

Overall, the intersectionality of the selected social determinants
(sex, SES, and race/ethnicity) and ACEs was associated with
depression risk among individuals aged 45 and over. Those from
marginalized groups, including females with lower SES and those
exposed to ACEs, were more likely to experience depression. It is
essential and critical to adopt an intersectional and equity-
oriented perspective in both research and practice. Targeted
interventions should be developed to identify and address the
vulnerability origin(s) of “structural intersectionality”, particularly
for those with early life traumatic experiences. Our findings
advocate for personalized approaches to tackle mental health
problems (i.e., depression) to recognize the complexity of child-
hood adversity and social determinants. Future research could
extend these findings by examining the impact of ACEs on
additional mental health outcomes beyond depression, exploring
potential mediating mechanisms such as emotion regulation, and
evaluating dedicated intervention strategies tailored to high-risk
intersectional subgroups identified in this study.
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